Genetic and epigenetic control of RKIP transcription.
Raf kinase inhibitory protein (RKIP) is known to modulate key signaling cascades and regulate normal physiological processes such as cellular proliferation, differentiation, and apoptosis. The expression of RKIP is found to be downregulated in several cancer metastases and the repressed RKIP expression can be reactivated on treatment with chemotherapeutic agents. RKIP is a proven tumor metastasis suppressor gene and investigating the mechanisms of transcriptional regulation of RKIP is therefore of immense clinical importance. In this review, we discuss the basal expression of RKIP in various tissues and the genetic aspects of the RKIP chromosomal locus including the structure of the RKIP promoter as well as gene regulatory elements such as enhancers. We also review the genetic and epigenetic modulation of RKIP transcription through EZH2, a component of the polycomb repressive complex 2 (PRC2) and sequence specific transcription factors (TFs) BACH1 and Snail. Emerging experimental evidence supports a unifying model in which both these TFs repress RKIP transcription in cancers by recruiting the EZH2 containing repressive complex to the proximal RKIP promoter. Finally, we review the known mechanisms employed by different types of chemotherapeutic agents to activate RKIP expression in cancer cells.